NMDA receptor-mediated stimulation of rat cerebellar nitric oxide formation is modulated by cyclic AMP.
The effect of intracellular cyclic AMP (cAMP) on N-methyl-D-aspartate (NMDA) receptor-mediated stimulation of nitric oxide (NO) formation was investigated in rat cerebellar slices. Forskolin (30-120 microM), while lacking any direct effect on NO production, elicited a concentration-dependent enhancement of the response to 10 microM NMDA. Dideoxyforskolin, which does not activate adenylyl cyclase did not influence the NMDA response. Increasing intracellular cAMP directly by incubation with the membrane-permeant analogue of cAMP, 2'-o-dibutyryladenosine 3'5'-cyclic monophosphate (dibutyryl cAMP) (1 mM), similarly enhanced NO formation, as did prevention of cAMP degradation with the phosphodiesterase inhibitor theophylline. The enhancement of NMDA activity appeared to involve protein phosphorylation (possibly of the receptor itself) since the protein kinase A inhibitor H-89, abolished the enhancements with both forskolin and dibutyryl cAMP. Thus cAMP may have a physiological role in the modulation of NMDA receptor-stimulated synthesis of NO.